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nt of Sbull (SEQ ID NO: 4) and Sbul2 (SEQ ID NO: 6) 
deduced Amino Acid sequences 

MAEAFLQVLLDNLTCFIQGELGLILGFKDEFEKLQSTFTTIQAVLEDAQKKQLKDKAIEN 
MAEAFLQVLLDNLTCFIQGEVGLILGFKDEFEKLQSTFTTIQAVLEDAQKKQLKDKAIEN 

WLQKLNAAAYEADDILDECKTEAPIRQKKNKYGCYHPNVITFRHKIGKRMKKIMEKLDVI 
WLQKLNAAVYEADDILDECKTEAPIRQKKNKYGCYHPNVIAFRHKIGKRMKKIMEKLDVI 

AAERIKFHLDERTIERQVATRQTG Intron- FVLNEPQVYGRDKEKDEIVK 

AAERI KFHLAERTTERQVATRQTG Intron FVLNEPQVYGRDKEKDEIVK 

ILINNVSNAQTLPVLPILGMGGLGKTTLAQMVFNDQRVIEHFHPKIWICVSEDFNEKRLI 
I L I N IV SDAQTLS VLP I LGMGGLGKTTLAQMVFNDQRV I EHFL PKI W I CVS ED FNEKRL I 

KEIVESIEEKSLGGMDLAPLQKKLRDLLNGKKYLLVLDDVWNEDQDKWAKLRQVLKVGA 
KEIVESIEEKSLGDMDLAPLQKKLQDLLNGKKYLLVLDDIWNEDQDKWAKLREVLKVGA 

SGASVLTTTRLEKVGSIMGTLQPYELSNLSQEDCWLLFMQRAFGHQEEINLNLVAIGKEI 
SGASILTTTRLEK^GSIMQTLQPYELSNLCQEDCWLLFMQRAFGHQEEINHNLVAIGKEI 

VKKCGGVPLAAKTLGGILRFKREERQWEHVRDSEIWKLPQEESSILPALRLSYHHLPLDL 
VKKCGGVPLAAKTLGGILRFKRQERQWEHVRDSEIWKLPQEESSILPALKLSYHHLPLDL 

RQCFTYCAVFPKDTEMEKGNLISLWMAHGFILSKGNLELENVGNEVWNELYLRSFFQEIE 
RQCFSYCAVFPKDT^EKENLISLWMAHGFLLSKGNLELEDVGNEVWNELYLRSFFQEIE 

VKSGQTYFKMHDLIHDLATSLFSASTSSSNIREIIVENYIHMMSIGFTKWSSYSLSHL 
VTCGKTYFKMHDLIHDLATSLFSASASS^IREI^I^YPHMMSIGFAKWSFYSRSHF 

QKFVSLRVLNLSDIKLKQLPSS IGDLVHLRYLNLSGNTS IRSLPNQLCKLQNLQTLDLHGC 
QKFVSLRVLNLSI^LKQLPSSIGDLVHLRYLNLSDNl^IRSLPKQLCKLQNLQTLDLRCC 

HSLCCLPKETSKLGSLRNLLLDGCYGLTCMPPRIGSLTCLKTLSRFWGIQKKSCQLGELR 
YRLSCLPKETSKLGSLRNLLLDRCHGLTCMPPRIGSLTCLKTLDRFAMG -RE KSPQIGELR 

NLNLYGSIEITHLERVKNDMDAKEANLSAKENLHSLSMKWDDDERPRIYESEKVEVLE 
NLNLYGSISITHLERVKNDMDAKEANLSSKENLHSLSMIWDEDERPHRYESEDVEVLE 

ALKPHSNLTCLTIRGFRGIRLPDWMNHSVLKNVVSIEIISCKNCSCLPPFGELPCLKSLEL 
ALKPHSNLTCLTIIGFRGIRLPDWMNHSVLKNWSLEISDCKNCSCLPPFGELPCLNSLQL 

WRGSAEVEYVDSGFPTRRRFPSLRKLNIREFDNLKGLLKKEGEEQCPVLEEIEIKC 
WSGSAEVEYIDSGFPTRRRFPSLRKLIIGEFDNLKGLVKKEGEEQFPVLEEMEINW 
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CPMFVIPTLSSVKKLWSGDKSDAIGFSSISNLMALTSLQIRYNKEDASLPEEMFKSLANL 
CPMFVIPTLSSVNKLWSG^SDAIGFSSISNLRALTSLNISYNSEATSLPEEMFKSLANL 

KYLNISFYFNLKELPTSLASLNALKHLEIHSCYALESLPEEGVKGLISLTQLSITYCEMLQ 
KYLNIYYF^LKELPTNLASLNALKNLEIESCYALESLPEEGVKGLTSLTQLSITYCTMLQ 

CLPEGLQHLTALTNLSVEFCPTLAKRCEKGIGEDWYKIAHIPRVFIY* 
CLPEGLQHLTALTNLSVRDCPTLAKRCEKGIGEDWYKIAHIPDVFIR* 
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Alignment of Sbull (SEQ ID NO:3) and Sbul2 (SEQ ID NO:5) 

gene sequences 

Sbull CCAACATCTTACTTCATTTCAAAAAATATAGATTCATTGCGTACTCACAATACTCTATGGCTGAAGCTTTCCTTCAAGTT 

MetAlaGluAlaPheLeuGlnVal> 
EXON1 > 

Sbul2 CCAACATCTTACTTCATTTCAAAAAATATAGATTCATTGCtTcCTCACAATACTCTATGGCTGAAGCTTTCCTTCAAGTT> 

IIIIIIIIIIIMMIIIMIMIMIIIIMIMIMMIIIIMIIII I Ml II II! I I I I M II II II I I I 
Sbull CCAACATCTTACTTCATTTCAAAAAATATAGATTCATTGCGTACTCACAATACTCTATGGCTGAAGCTTTCCTTCAAGTT 



Sbull CTGTTAGACAATCTGACTTGTTTCATCCAAGGGGAACTTGGATTGATTCTTGGTTTTAAGGATGAGTTCGAAAAGCTTCA 

LeuLeuAspAsnLeuThrCysPheIleGlnGlyGluLeuGlyLeuIleLeuGlyPheLysAspGluPheGluLysLeuGln> 
EXON1 > 

Sbul2 CTGTTAGACAATCTGACTTGTTTCATCCAAGGGGAAgTTGGATTGATTCTTGGTTTTAAGGATGAGTTCGAAAAGCTTCA> 

immmmiMimimimimim^imiimmimimmmimmimimi 

Sbull CTGTTAGACAATCTGACTTGTTTCATCCAAGGGGAACTTGGATTGATTCTTGGTTTTAAGGATGAGTTCGAAAAGCTTCA 



Sbull AAGCACGTTTACTACAATCCAAGCTGTGCTAGAAGATGCTCAGAAGAAGCAATTGAAGGACAAGGCAATAGAAAATTGGT 
SerThrPheThrThrIleGlnAlaValLeuGluAspAlaGlnLysLysGlnLeuLysAspLysAlaIleGluAsnTrp> 
EXON1 > 

Sbul2 AAGCACaTTTACTACAATCCAAGCTGTGCTAGAAGATGCTCAGAAGAAGCAATTGAAGGACAAGGCAATAGAAAATTGGT> 

llllliMllllitllllllllllllllllMiiililllllllllitilllMilllllllllllinillimilll 
Sbull AAGCACGTTTACTACAATCCAAGCTGTGCTAGAAGATGCTCAGAAGAAGCAATTGAAGGACAAGGCAATAGAAAATTGGT 



Sbull TGCAGAAACTCAATGCTGCTGCATATGAGGCTGATGACATCTTGGACGAATGTAAAACTGAGGCACCAATTAGACAGAAG 
LeuGlnLysLeuAsnAlaAlaAlaTyrGluAlaAspAspIleLeuAspGluCysLysThrGluAlaProIleArgGlnLys> 
EXON1 > 

Sbul 2 TGCAGAAACTCAATGCTGCTG t ATATGAaGCTGAcGACATCTTGGACGAATGTAAAACTGAGGCACCAATTAGACAGAAG > 

1 1 i i ; i 1 1 1 1 ! I i ; i - 1 1 , , , i - ' 1 1 1 1 - ' ; , ! I ' I I I I MM. ' I I i ; I ! 

Si>TJLll TGCAGAAACTCAATGCTGCTGCATATGAGGCTGATGACATCTTGGACGAATGTAAAACTGAGGCACCAATTAGACAGAAG 



Sbull AAGAACAAATATGGGTGTTATCATCCAAACGTTATCACTTTTCGTCACAAGATTGGGAAAAGGATGAAAAAGATTATGGA 

LysAsnLysTyrGlyCysTyrHisProAsnValIleThrPheArgHisLysIleGlyLysArgMetLysLysIleMetGlu> 
EXON1 > 

Sbul 2 AAGAACAAATATGGGTGTTATCATCCAAACGTTATCgCTTTcCGTCACAAGATTGGGAAAAGGATGAAAAAGATTATGGA > 

MMMIII! lillllllillllllllIMM M MMh M! IN MMMII 1 1 1 1 U 1 1 MM i M , 

Sbull AAGAACAAATATGGGTGTTATCATCCAAACGTTATCACTTTTCGTCACAAGATTGGGAAAAGGATGAAAAAGATTATGGA 
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GAAACTAGATGTAATTGCAGCGGAACGAATTAAGTTTCATTTGGATGAAAGGACTATAGAGAGACAAGTTGCTACACGCC 
LysLeuAspValIleAlaAlaGluArgIleLysPheHisLeuAspGluArgThrIleGluArgGlnValAlaThrArg> 
_EX0N1 : 

G AAACT AG ATGT AATTG C AG CGG AACG AATTAAGTTTC ATTTGGc TG AAAGG ACT Ac AG AG AG AC AAGTTGCT AC ACG CC : 

llllllllllllllllllllllllllllllllllllllllll!l*|llllllllll*lllllllllllllllllllllll 

GAAACTAGATGTAATTGCAGCGGAACGAATTAAGTTTCATTTGGATGAAAGGACTATAGAGAGACAAGTTGCTACACGCC 



AAACAGGTGCTCATCTTAGATATTTTTCTGAAAAAACAGCTTTATATCATCAAATTCATGTGTGTTTTGGGAATTCGTCT 
GlnThr> 
> 

INTRON ; 

AAACAGGTGCTCATCTTAGATATTTTTCTaAAAAAACAGCTTTATATCATgAAATTCATGTGTGTTTgGGat t TTt t > 

lllllllllllllllllllllllMlllhlllllllllllillllllli*illlllllllllllll*lh**lh* 

AAACAGGTGCTCATCTTAGATATTTTTCTGAAAAAACAGCTTTATATCATCAAATTCATGTGTGTTTTGGGAATTCG 



AATCTAAATGTTCGTCTCAAGTCTAAGTAGATAAGTGGATCCAGCTTTGGATTTATTAATCTATTAGCTAAATCTGTTTA 
INTRON ; 

Aa t c t AAat gT t GTCTCAAGTCTAAGTAGATAAGTGGATCCAGaTTTGGATaTATTAATaTATTAt CTAAATt TGTTT c : 

i****ii*"i*iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii*iiiiii i*iiiiiii*iiiii*iiim*iiiii* 

ATCTAAATGTTCGTCTCAAGTCTAAGTAGATAAGTGGATCCAGCTTTGGATTTATTAATCTATTAGCTAAATCTGTTTA 



GTGAAGTTTTTAACATATATAACCTCAGATAAATCCATAGCTTACTCATAGGATTAGGATAGGCCCCCAAGTCTAAATGA 
INTRON ; 

GTGAAaTTTTTAACAgATAaAgCCT > 

l!MI*lllllllll*lll*l*lll 

GTGAAGTTTTTAACATATATAACCT 



CAGGATAAAGCCAGAGTTGTTTTAGCTCTTATAAATTAACAATGATAATAATGTGAATTCAAAAAAGTGCATTTTTTTAA 
INTRON : 

acaGATAAAGCCtGAGTTGTTTTAGacaTTATAAATTAACAATGATAATAATGTGAATTCAAAAAAGTGCATTaTgTctg: 

**MMMIIIIMIIIIIIIIIII**MIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||||||MIIIIMM*** 

CAGGATAAAGCCAGAGTTGTTTTAGCTCTTATAAATTAACAATGATAATAATGTGAATTCAAAAAAGTGCATTTTTTTAA 



TTTGAAATATTTCTGCTGCTTCTCAAGCTTATCATTGTCTTTTTACTGTGCAAAATTCTACTTTGTATTTTTGCTGACTC 
INTRON _ 5 

agTGcAtTATgTCTGCTGCTTCTCAAGCTTATCATTGTCTcTTTAtTGTGCAAAATTCTtCTTcGTtTTTTTGCTGACTCs 

**ii*i*iii*iiiiiiiiiiiiiiimiMiiiiiiii*iiihiiiiiiiiiiiii*iii*ii*iiiiiiiiinii 

TTTGAAATATTTCTGCTGCTTCTCAAGCTTATCATTGTCTTTTTACTGTGCAAAATTCTACTTTGTATTTTTGCTGACTC 
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CTACCGAGCTTGGGCCAGGTTTTGTTTTGAATGAACCACAAGTTTATGGAAGAGACAAAGAAAAGGACGAGATAGTGAAA 
GlyPheValLeuAsnGluProGlnValTyrGlyArgAspLysGluLysAspGluIleValLys> 
EXON2 > 

INTRON > 

CTAC t GAGCTTGGaCCAGGTTTTGTTTTaAATGAACCACAAGTTTATGGAAGAGACAAAGAAAAGGAt GAGATAGTGAAA > 

IMMIIMI 11*111 1 II Mil I II IMI Ml I III I II I MM III I IMIMMIIMIIMhIIMIIMI III 

CTACCGAGCTTGGGCCAGGTTTTGTTTTGAATGAACCACAAGTTTATGGAAGAGACAAAGAAAAGGACGAGATAGTGAAA 



ATCCTGATAAACAATGTTAGCAATGCCCAAACACTTCCAGTCCTCCCAATACTTGGTATGGGGGGACTAGGAAAGACGAC 
IleLeuIleAsnAsnValSerAsnAlaGlnThrLeuProValLeuProIleLeuGlyMetGlyGlyLeuGlyLysThrThr> 
EXON2 > 

ATCCTGATAAACAtTGTTAGCgATGCCCAAACACTTtCAGTCCTCCCAATACTTGGTATGGGGGGAtTAGGAAAGACGAC> 

III: : I : ^ 1 1 i 1 1 1 1 ^ ; ^ : ; ! 1 1 - 1 i i . 1 1 1 ! 1 1 : : 1 1 1 1 ; ^ I i I ) I i 1 : 1 1 ! I , 

ATCCTGATAAACAATGTTAGCAATGCCCAAACACTTCCAGTCCTCCCAATACTTGGTATGGGGGGACTAGGAAAGACGAC 



TCTTGCCCAAATGGTCTTCAATGATCAGAGAGTAATTGAGCATTTCCATCCCAAAATATGGATTTGTGTCTCGGAAGATT 
LeuAlaGlnMetValPheAsnAspGlnArgValIleGluHisPheHisProLysIleTrpIleCysValSerGluAsp> 
EXON2 > 

aCTTGCCCAAATGGTCTTCAATGATCAGAGAGTAATTGAGCATTTCCtTCCCAAAATATGGATTTGTGTCTCGGAAGATT> 

Ml IMM IMI MM M MIIIIIIIIIIMIIMII II IIMIIhMI Illlllllllll MIMIMM III MM 

TCTTGCCC AAATGGTCTT C AATGAT C AG AG AGTAATTG AGC AT TTC C AT C C CAAAAT ATGG ATTTG TGTCTCGG AAG ATT 



TTAATGAGAAGAGGTTGATAAAGGAAATTGTAGAATCTATTGAAGAAAAGTCACTTGGTGGCATGGACTTGGCTCCACTT 
PheAsnGluLysArgLeuIleLysGluIleValGluSerIleGluGluLysSerLeuGlyGlyMetAspLeuAlaProLeu> 
EX0N2 > 

TTAATGAGAAGAGGTTGATAAAGGAAATTGTAGAATCTATTGAAGAAAAGTCACTTGGTGaCATGGACTTGGCTCCACTT> 

lillillllillllllllllllllllllllllllillllllllllllllllllllMllhllllllilliiiiiiiiii 

TTAATGAGAAGAGGTTGATAAAGGAAATTGTAGAATCTATTGAAGAAAAGTCACTTGGTGGCATGGACTTGGCTCCACTT 



C AAAAG AAGCTT CGGGACTTG CTG AATGGAAAAAAATATTTG CTCGT CTTAGATGATGTTTGG AATGAAGATCAAG AT AA 
GlnLysLysLeuArgAspLeuLeuAsnGlyLysLysTyrLeuLeuValLeuAspAspValTrpAsnGluAspGliiAspLys^ 
__EXON2 > 

CAAAAGAAGCTTCaGGACTTGCTGAATGGAAAAAAATATTTGCTtGTCTTAGATGATaTTTGGAATGAAGATCAAGATAA> 

1 1 1 M 1 1 1 1 1 1 1 i - 1 1 1 1 M i M 1 1 M M 1 1 1 - 1 1 ! M - i 1 1 1 1 1 i I M I II I 

CAAAAGAAGCTTCGGGACTTGCTGAATGGAAAAAAATATTTGCTCGTCTTAGATGATGTTTGGAATGAAGATCAAGATAA 
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GTGGGCTAAGTTAAGACAAGTCTTGAAGGTTGGAGCAAGTGGCGCTTCTGTTCTAACCACTACTCGTCTTGAAAAGGTTG 
TrpAlaLysLeuArgGlnValLeuLysValGlyAlaSerGlyAlaSerValLeuThrThrThrArgLeuGluLysVal> 
EX0N2 > 

GTGGGCTAAGTTAcGAgAAGTgTTGAAGGTTGGAGCAAGTGGtGCTTCTaTcCTAACCACTACTCGTCTTGAAAAGGTTG> 

IIIMIIIIIIIIMIMIIIMIIIIIIIIIIIMIIIMIMIIIIhlMIIIMIIIIIIIIMIIIIIIIIIIII 

GTGGGCTAAGTTAAGACAAGTCTTGAAGGTTGGAGCAAGTGGCGCTTCTGTTCTAACCACTACTCGTCTTGAAAAGGTTG 



GATCAATTATGGGAACATTGCAACCATATGAATTGTCAAATTTGTCTCAAGAAGATTGTTGGTTGTTGTTCATGCAACGT 
GlySerIleMetGlyThrLeuGlnProTyrGluLeuSerAsnLeuSerGlnGluAspCysTrpLeuLeuPheMetGlnArg> 
EX0N2 _ > 

G ATCAATT ATG c aAAC t TTGCAACC AT ATG AATTGT C AAAc TTGTgTC AAGAAG ATTG c TGGTTGTTGTTC ATGCAACGT > 

IIIIMIIIM*MIIMIIIIIIIIIIIIIIIIIIIIIIMIIIMIMIIIIIIIhlllllllllllllllllllll 

GATCAATTATGGGAACATTGCAACCATATGAATTGTCAAATTTGTCTCAAGAAGATTGTTGGTTGTTGTTCATGCAACGT 



GCATTTGGGCACCAAGAAGAAATAAATCTTAATCTTGTGGCTATCGGAAAGGAGATTGTGAAAAAATGTGGTGGTGTGCC 
AlaPheGlyHisGlnGluGluIleAsnLeuAsnLeuValAlalleGlyLysGluIleValLysLysCysGlyGlyValPro 
EX0N2 . > 

GCATTTGGGCACCAAGAAGAAATAAATCaTAATCTTGTGGCTATCGGAAAGGAGATaGTGAAAAAATGTGGTGGTGTGCC> 

MIIIIMMMMI lllllllllilllMlllllillllllllllll IMMMhlll 111 lllllilllll llllll 

GCATTTGGGCACCAAGAAGAAATAAATCTTAATCTTGTGGCTATCGGAAAGGAGATTGTGAAAAAATGTGGTGGTGTGCC 



TCTAGCAGCTAAAACTCTTGGAGGTATTTTGCGCTTTAAGAGAGAAGAAAGACAGTGGGAACATGTGAGAGATAGTGAGA 
LeuAlaAlaLysThrLeuGlyGlyIleLeuArgPheLysArgGluGluArgGlnTrpGluHisValArgAspSerGlu> 
EX0N2 > 

TCTAGCAGCTAAAACTCTTGGAGGTATTTTGCGaTTcAAGAGAcAAGAAAGACAGTGGGAACATGTGAGAGATAGTGAGA> 

MMMIMMMM MM MIIMMIMMI*M*MMM*MM M IMMMMMM IMM MMM MIMI 

TCT AGC AG CTAAAACT CTTGG AGGT ATT TTGCGCTTT AAGAGAGAAG AAAG ACAGTGGGAACATGTGAGAGATAGTGAG A 



TTTGGAAATTGCCTCAAGAAGAAAGTTCTATTCTGCCTGCCCTGAGACTTAGTTACCATCACCTTCCACTTGATTTGAGA 
IleTrpLysLeuProGlnGluGluSerSerIleLeuProAlaLeuArgLeuSerTyrHisHisLeuProLeuAspLeuArg> 
_EX0N2 > 

TTTGGAAATTGCCTCAAGAAGAAAGTTCTATTCTGCCgGCCCTGAaACTTAGTTACCATCAtCTTCCACTTGATTTGAGA> 

MMMMIMMMMMMIMMMMMMMhMMMMIMIM M IMMMIMMIMMIM MM 

TTTGGAAATTGCCTCAAGAAGAAAGTTCTATTCTGCCTGCCCTGAGACTTAGTTACCATCACCTTCCACTTGATTTGAGA 



FIG. 7D 



12/17 



Sbull 

Sbul2 
Sbull 



CAATGCTTTACATATTGTGCAGTATTCCCAAAGGATACCGAAATGGAAAAGGGAAATCTAATCTCTCTCTGGATGGCACA 
GlnCysPheThrTyrCysAlaValPheProLysAspThrGluMetGluLysGlyAsnLeuIleSerLeuTrpMetAlaHis> 



EX0N2 



CAATGCTTTtCATATTGTGCAGTATTCCCAAAGGATACCaAAATGGAAAAGGaAAATCTAATCTCTCTCTGGATGGCACA> 

M IMM IM II IMI III IMM III II I M II Ml IM II MMM III MIMM IIMMIMI MMMM IM 

CAATGCTTTACATATTGTGCAGTATTCCCAAAGGATACCGAAATGGAAAAGGGAAATCTAATCTCTCTCTGGATGGCACA 



Sbull 

Sbul2 
Sbull 



TGGTTTTATTTTATCGAAAGGAAACTTGGAGCTAGAGAATGTAGGTAATGAAGTATGGAATGAATTATACTTGAGGTCTT 
GlyPheIleLeuSerLysGlyAsnLeuGluLeuGluAsnValGlyAsnGluValTrpAsnGluLeuTyrLeuArgSer> 



EX0N2 



TGGTTTTcTTTTATCGAAAGGAAACTTGGAGCTAGAGgATGTAGGTAATGAAGTATGGAATGAATTATACTTGAGGTCTT> 

M M IMM II II I Ml Ml M III II Ml IM II IMIM M II M M M M MMI Ml IM IMMMMMMM 

TGGTTTTATTTTATCGAAAGGAAACTTGGAGCTAGAGAATGTAGGTAATGAAGTATGGAATGAATTATACTTGAGGTCTT 



Sbull TCTTCCAAGAGATTGAAGTTAAATCTGGTCAAACTTATTTCAAGATGCATGATCTCATTCATGATCTGGCAACATCTCTA 
PhePheGlnGluIleGluValLysSerGlyGlnThrTyrPheLysMetHisAspLeuIleHisAspLeuAlaThrSerLeu> 
EX0N2 _ > 

Sbul2 TCTTCCAAGAGATTGAAGTTAcATaTGGTaAAACTTATTTCAAGATGCATGATCTCATcCATGATtTGGCtACATCTCTA> 

MMIIIIIIMIIMMM-IIMMMIMM IIIMMIII MMMIMMMIMI-MMMM MM! 

Sbull TCTTCCAAGAGATTGAAGTTAAATCTGGTCAAACTTATTTCAAGATGCATGATCTCATTCATGATCTGGCAACATCTCTA 



Sbull 

Sbul2 
Sbull 



TTTTCGGCAAGCACATCAAGCAGCAATATCCGAGAAATAATTGTAGAAAATTACATACATATGATGTCCATTGGTTTCAC 
PheSerAlaSerThrSerSerSerAsnIleArgGluIleIleValGluAsnTyrIleHisMetMetSerIleGlyPheThr> 



EX0N2 



TTTTCGGCAAGCgCATCAAGCAaCAATATCCGtGAAATAAaTGTAaAAggTTACccACATATGATGTCgATTGGcTTtgC> 

I IIIIIMIIMHIIIIIMIMIIIIIIIIMIIIIIIMIIhlh*lllh*lllllllllllhliiihii-i 

TTTTCGGCAAGCACATCAAGCAGCAATATCCGAGAAATAATTGTAGAAAATTACATACATATGATGTCCATTGGTTTCAC 



Sbull 

Sbul2 
Sbull 



TAAAGTGGTATCTTCTTACTCTCTTTCCCACTTGCAGAAGTTTGTCTCGTTGAGGGTGCTTAATCTAAGTGACATAAAAC 
LysValValSerSerTyrSerLeuSerHisLeuGlnLysPheValSerLeuArgValLeuAsnLeuSerAspIleLys> 



EX0N2 



aAAAGTGGTgTCTTtTTACTCTCgTTCtCACTTcCAaAAGTTTGTCTCGTTaAGGGTGCTTAATCTAAGTaACtTAgAAC> 

HIIIIMhlllhllllMlhlllMIIIIMIMIIillllllllllMIIIIIIIIIIIIIIIMMhlhlll 

TAAAGTGGTATCTTCTTACTCTCTTTCCCACTTGCAGAAGTTTGTCTCGTTGAGGGTGCTTAATCTAAGTGACATAAAAC 
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Sbull TTAAGCAGTTACCGTCTTCCATTGGAGATCTAGTACATTTAAGATACCTAAACTTGTCTGGCAATACTAGTATTCGTAGT 
LeuLysGlnLeuProSerSerIleGlyAspLeuValHisLeuArgTyrLeuAsnLeuSerGlyAsnThrSerIleArgSer> 
EX0N2 > 

Sbul2 T c AAGC AGTT ACCaTCTT CaATTGGgG ATCT AGT ACATTT AAG AT ACCT AAACTTGT CTGaC AAT AaT AG aATT CGT AGT > 

IMI 1 1 II 1 1 II 1*1 II IIMI I MM I II I II II I Nil I II II M 1 1 1 1 II I II 1 1 1 1*1 II I IMI i*l IN 1 1 II I 

Sbull TTAAGCAGTTACCGTCTTCCATTGGAGATCTAGTACATTTAAGATACCTAAACTTGTCTGGCAATACTAGTATTCGTAGT 



Sbull CTTCCAAACCAGTTATGCAAGCTTCAAAATCTGCAGACTCTTGATCTACATGGCTGTCATTCACTTTGTTGTTTGCCAAA 

LeuProAsnGlnLeuCysLysLeuGlnAsnLeuGlnThrLeuAspLeuHisGlyCysHisSerLeuCysCysLeuProLys> 
; EX0N2 [ > 

Sbul2 CTTCCcAAgCAGTTATGCAAGCTTCAAAATCTGCAGACTCTTGATCTACgTtGtTGctAcagACTTTcTTGTTTGCCAAA> 

M M l*M*M M M M M M M M M M M M M M M M M M M M*I*I*M**I***M M l*M M M M M M 

Sbull CTTCCAAACCAGTTATGCAAGCTTCAAAATCTGCAGACTCTTGATCTACATGGCTGTCATTCACTTTGTTGTTTGCCAAA 



Sbull AGAAACAAGCAAACTTGGTAGTCTTCGAAATCTTTTACTTGATGGTTGCTATGGATTGACTTGTATGCCACCAAGGATAG 
GluThrSerLysLeuGlySerLeuArgAsnLeuLeuLeuAspGlyCysTyrGlyLeuThrCysMetProProArgIle> 
EX0N2 > 

Sbul 2 AGAAACAAGCAAACTTGGTAGTCTcCGAAATCTTTTACTTGATcGTTGCc ATGGATTGACTTGTATGCCACCAAGGATAG > 

1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 ! 1 1 1 - M 1 1 M M M 1 1 1 1 1 1 1 1 - 1 1 1 It - 1 II 1 1 1 : M 1 1 i i 1 1 1 1 M I N ! I 

Sbull AG AAAC AAG CAAACTTGGTAGTCTTCGAAATCTTTTACTTGATGGTTGCT ATGGATTGACTTGTATGCCACCAAGGATAG 



Sbull GATCTTTGACATGCCTTAAGACTCTAAGTAGATTTGTGGTGGGAATTCAGAAGAAAAGTTGTCAACTTGGTGAATTACGA 
GlySerLeuThrCysLeuLysThrLeuSerArgPheValValGlyIleGlnLysLysSerCysGlnLeuGlyGluLeuArg> 
EX0N2 > 

Sbul2 GATCATTGACATGCCTTAAGACTCTAGATCGCTTTGCAATGGGAA- - - GGGAGAAAAGTCCTCAAATTGGTGAATTACGA 

I I I 1*1 I I I 1 I I I I I I I I I I i I I I 11**1*1*1 I I I I I | I I I i I I 1**1 i I t*l I I I I i I I i I I I I I 

Sbull GATCTTTGACATGCCTTAAGACTCTAAGTAGATTTGTGGTGGGAATTCAGAAGAAAAGTTGTCAACTTGGTGAATTACGA 



Sbull AACCTGAATCTCTATGGCTCAATTGAAATCACGCATCTTGAGAGAGTGAAGAATGATATGGATGCAAAAGAAGCCAATTT 

AsnLeuAsnLeuTyrGlySerIleGluIleThrHisLeuGluArgValLysAsnAspMetAspAlaLysGluAlaAsnLeu> 
EX0N2 > 

Sbul 2 AACCTGAATCTCTATGGCTCAATTt C AATCACGCATCTTGAGAGAGTGAAGAATGATATGGATGCAAAAGAAGCCAATTT > 

M M M M 1 1 II M I M I MM I l*M I II IN II Ml II I II II 1 1 1 1 1 1 II Ml 1 1 Ml I II 1 1 1 II M I II I II Ml 

Sbull AACCTG AAT CTCT ATGG CT CAATTGAAATC ACGCAT CTTG AG AGAGTGAAGAATGAT ATGGATGC AAAAG AAGC C AATTT 
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GGAGAAGAGCAATGCCCTGTGCTTGAAGAGATAGAGATTAAATGTTGCCCTATGTTTGTTATTCCAACCCTTTCTTCTGT 
GlyGluGluGlnCysProValLeuGluGluIleGluIleLysCysCysProMetPheVallleProThrLeuSerSerVal 
EX0N2 > 

GGAGAAGAGCAATtCCCTGTGCTTGAAGAGATgGAGATTAAcTGgTGCCCTATGTTTGTTATTCCgACCCTTTCTTCTGT> 

I II 1 1 II 1 1 1 1 IIMIII 1 1 M 1 1 III I II 1 1*111111 Ihl 1*11 IN II I II III III 1 1 1 1*1 III II Mill III 

GGAGAAGAGCAATGCCCTGTGCTTGAAGAGATAGAGATTAAATGTTGCCCTATGTTTGTTATTCCAACCCTTTCTTCTGT 



CAAGAAATTGGTAGTTAGTGGGGACAAGTCAGATGCAATAGGTTTCAGTTCCATATCTAATCTCATGGCTCTTACTTCCC 
LysLysLeuValValSerGlyAspLysSerAspAlaIleGlyPheSerSerIleSerAsnLeuMetAlaLeuThrSer> 
EX0N2 > 

CAAcAAATTGGTAGTTAGTGGGGAagAGTCAGATGCAATAGGcTTCAGTTCCATATCTAATCTCAgGGCTCTTACTTCtC> 

llhlllllllllllllllllllh*llllllllllltllll*llllllllllllllllllllli*llltllllllll*l 

CAAGAAATTGGTAGTTAGTGGGGACAAGTCAGATGCAATAGGTTTCAGTTCCATATCTAATCTCATGGCTCTTACTTCCC 



TCCAAATTCGCTATAACAAAGAAGATGCTTCACTCCCAGAAGAGATGTTCAAAAGCCTTGCAAATCTCAAATACTTGAAT 
LeuGlnIleArgTyrAsnLysGluAspAlaSerLeuProGluGluMetPheLysSerLeuAlaAsnLeuLysTyrLeuAsn> 
EX0N2 > 

TCaAtATTaGCTATAACtctGAAGcTaCTTCACTCCCAGAAGAGATGTTCAAAAGCCTTGCAAATCTaAAATACTTGAAT> 

II *l*lll*l I II III I ***llll*l*l II III III II I II III III II I II I II III III II I II 1*1 III III II I II 
TCCAAATTCGCTATAACAAAGAAGATGCTTCACTCCCAGAAGAGATGTTCAAAAGCCTTGCAAATCTCAAATACTTGAAT 



ATCTCTTTTTACTTCAATCTTAAAGAGCTGCCTACCAGCCTGGCTAGTCTCAATGCTTTGAAGCATCTGGAAATTCATAG 
IleSerPheTyrPheAsnLeuLysGluLeuProThrSerLeuAlaSerLeuAsnAlaLeuLysHisLeuGluIleHisSer 
EX0N2 > 

ATCTaTTacTtCaagAATCTcAAAGAGCTGCCTACCAaCCTGGCTAGTCTtAATGCTTTGAAGaATCTGGAAATTgAaAG> 

I I I 1*1 1**1*1***1 I I I 1*1 I I I I I I I I I I I I I I 1*1 I I I I I I I I I I 1*1 I I I I I I I I I I 1*1 I I I I I I I I I 1*1*1 I 
ATCTCTTTTTACTTCAATCTTAAAGAGCTGCCTACCAGCCTGGCTAGTCTCAATGCTTTGAAGCATCTGGAAATTCATAG 



TTGTTATGCACTAGAGAGTCTCCCCGAGGAAGGTGTGAAAGGTTTAATTTCACTCACACAGTTATCCATAACATACTGTG 
CysTyrAlaLeuGluSerLeuProGluGluGlyValLysGlyLeuIleSerLeuThrGlnLeuSerIleThrTyrCys> 
EX0N2 > 

TTGTTATGCACTAGAGAGTCTCCCCGAGGAAGGTGTGAAAGGTTTAAcTTCACTtACACAaTTATCCATAACATACTGca> 

II 1 1 1 1 1 1 lllll II 1 1 1 1 1 1 Mil II 1 1 1 1 II III 1 1 1 1 III I II IMI 1 1 IINII I IMII IM 1 1 1 1 1 1 1 1 II I- 

TTGTTATGCACTAGAGAGTCTCCCCGAGGAAGGTGTGAAAGGTTTAATTTCACTCACACAGTTATCCATAACATACTGTG 
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AAATGCTACAATGTTTACCGGAGGGATTGCAGCACCTAACAGCCCTCACAAATTTATCAGTTGAGTTTTGTCCAACACTG 
GluMetLeuGlnCysLeuProGluGlyLeuGlnHisLeuThrAlaLeuThrAsnLeuSerValGluPheCysProThrLeu> 
EX0N2 _ > 

cgATGCTACAATGTTTAtCGGAGGGATTGCAGCACCTAACAGCCCTCACAAATTTATCAGTTagGqaTTGTCCAACACTG> 

**IIIIIIIIIIIIIM*IIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIII-h*|IMIIIIIIIIi 

AAATGCTACAATGTTTACCGGAGGGATTGCAGCACCTAACAGCCCTCACAAATTTATCAGTTGAGTTTTGTCCAACACTG 



GCCAAGCGGTGTGAGAAGGGAATAGGAGAAGACTGGTACAAAATTGCTCACATTCCTCGTGTGTTTATTTATTAGTATTC 
AlaLysArgCysGluLysGlyIleGlyGluAspTrpTyrLysIleAlaHisIleProArgValPheIleTyr***> 
, EX0N2_ > 

GCCAAGCGaTGTGAGAAGGGAATAGGAGAAGACTGGTACAAAATTGCTCACATTCCTgaTGTGTTTATcccjTTAaqTctTATTC> 

11111111*1 iiiiiiiii iiiiiiiiii in -mi — 111**1**11111 

GCCAAGCGGTGTGAGAAGGGAATAGGAGAAGACTGGTACAAAATTGCTCACATTCCTCGTGTGTTTAT TTA- TTAGTATTC 



CCAATTAGATGTAATTTTCTGATTTTCTTTTGGAAACAAATCAACTATTTGTAAGATCTATTTGTATTATACTTGATTTT 

C t AATT AG ATGT AATTTT CTG ATT TT t cTTT t Gg AAa C AAATCAAt TATTTGT A TTATACTTGATTTT 

1*1 I I I I I I I I I I II I I I I I I I I I I 1**1 I 1*1*1 1*1 I I I I I I |*| I I I I I I |*************| | | | | | | | | | | | | | 
CCAATTAGATGTAATTTTCTGATTTTCTTTTGGAAA-CAAATCAACTATTTGTAAGATCTATTTGTATTATACTTGATTTT 

TCTTGGGTCTGTAACAATAAATATTTGAAATTTTTCATATTAAGATTCAGAATTAGTCTTATAGCTAACGGTATC 
TCTTGGGTCTaTAACAATAAATATTTGAAATTTTTCATATTAAGATTCAGAATTAGTCTTATAGCaAACtGTAcC> 

IIIIIIIIM*IMIMIIIIIIIIIIIMIIIIMIIIIIIIIIIIIIIIIIIMIIIIIIIII*III*III*I 

TCTTGGGTCTGTAACAATAAATATTTGAAATTTTTCATATTAAGATTCAGAATTAGTCTTATAGCTAACGGTATC 



FIG. 71 



17/17 



90% 




Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day 
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Days after inoculation 



-* A--22 

•-❖•-2104 

••♦••2121 

•• + --2120 

■■•"-2118 

--Q--2122 

••0--2112 

■-X--2108 

— • — Control 



FIG. 8 



